Ongoing hepatocellular regeneration and resiliency toward galactosamine hepatotoxicity.
In previous studies, we reported that the age-dependent hepatotoxicity of galactosamine (GalN) was evident in hepatocytes maintained in primary cultures. Cellular proliferation and tissue repair are not manifested in response to injury in this in vitro system. Neonatal (5-day) rats have ongoing hepatocellular proliferation in contrast to adult (5-month) rats, and should be therefore resilient to GalN toxicity. Liver injury was assessed by serum transaminases (ALT, AST), 3H-thymidine (3H-T) incorporation into nuclear DNA, and content of hepatocellular nuclear DNA. While the dose of 400 mg/kg did not cause any significant liver injury in the neonates, it did produce significant liver injury in adult rats. At a dose of 800 mg/kg, GalN produced significant injury in the neonates. Because 400 mg/kg causes clearly demonstrable liver injury in the adult and no injury in the neonates, this dose was used for further studies. In addition to the above measures of injury, uracil nucleotides (UTP, UDP, and UMP), glycogen, histopathology, and autoradiographic examination of liver sections were used to assess the liver injury in neonatal and adult rats. In a time-course study, all of the above were measured at 0, 12, 24, 36, 48 and 72 h after GalN administration. Serum enzyme elevations as well as the appearance of necrotic and swollen hepatocytes were maximal at 24 h in the adults rats. In contrast to these observations in the adult rats, none of these measurements indicated significant liver injury in the neonates. 3H-T incorporation into nuclear DNA was much higher in the neonatal liver in comparison to the adults reflecting the difference in regeneration. Hepatocellular nuclear DNA was also higher in the neonate and was significantly decreased due to GalN treatment. In the adult rats, the quiescent normal level of 3H-T incorporation and nuclear DNA content were further decreased at 12 h, increased at 48 h and returned to normal low, quiescent levels at 72 h. In the neonates mitotic activity of hepatocytes was higher than in the adult rats. In the adult rats, mitotic activity was increased at 48 h after GalN administration and returned to normal at 72 h. In the neonates GalN did not alter the mitotic activity significantly. These findings demonstrate that in the presence of hepatocellular regeneration, galactosamine toxicity is minimal while in the absence of it, clear toxicity is manifested. In conclusion, while perturbation in uracil nucleotides and related biochemical events may explain the infliction of liver injury by GalN in an age-dependent fashion, the extent of tissue repair impacts decisively on the final outcome of injury.